The increase in derivatives use over the past three decades has stimulated both theoretical and empirical research into the basis of such use. However, results from studies examining the financial characteristics of firms using each type of derivatives are not always easy to interpret and to make comparisons. This is due to the fact that it is not uncommon for firms to use more than one type of derivatives at the same time. We establish that differences exist, for each of the three types of derivatives (interest rate, foreign currency, and commodity price), between the results obtained with a sample of exclusive users and those obtained with a sample of non-exclusive users. Prominent among these differences is the effect of size: it disappears when we utilize only observations involving exclusive use of each type of derivatives.
INTRODUCTION
Understanding the nature of financial derivatives use by non-financial firms has been an important research area as these instruments have become routinely used by many such firms. Surveys and data from firms' financial reports show increasing use of derivatives over the past 30 years. Bartram, Brown, and Fehle (2009) , using a sample of 7,319 non-financial firms from the Global Reports database for the period [2000] [2001] , found that 65 percent of these firms used derivatives. Our sample of S&P 500 and Fortune 500 non-financial firms shows a usage rate of 84 percent in 2001. Most of the research in this area has focused on studying behavior of users versus non-users. However, our sample shows that there is a great deal of variation among users of particular types of derivative instruments with respect to the factors affecting the derivatives use decision. An analysis of the differences among users would help us understand better why firms use any one of these three types of derivatives. However, prior research has not considered the fact that often firms used more than one type of derivatives. Accordingly, we investigate the characteristics of firms that use exclusively any one of these three types of derivatives as compared to other types of derivatives, and provide an analysis of differences among these users. Prior research, including Mian (1996) , Allayannis and Mozumdar (2000) , and Lin and Smith (2007) , did not identify such exclusive users in their samples. Similar to past studies, the three types of derivatives we examine are interest rate, foreign currency, and commodity price derivatives.
Our analysis uses a sample of non-financial derivatives users and we ask why a firm chooses to use one type of derivatives over the other two types. There are two basic reasons why this adds to the current research on the use of derivatives by non-financial firms. First of all, the traditional comparison between users and non-users is beset with problems. This is because in the use vs. non-use situation, if a firm did not use, say, interest rate derivatives, it would be assumed that the firm did not use any other type of derivatives at all. As shown in our sample, more than half of firm-year observations (55 percent) are for firms that used more than one type of derivatives. This makes it difficult to compare the results from different studies where each of the three types of derivatives was examined in order to obtain an understanding of the differences or similarities between different types of derivatives. Additionally, even in studies that consider all three types of derivatives, using either single-equation or multivariate regressions, the question is still about use of a particular type versus its non-use, rather than use of one type instead of another type. The multinomial approach, made possible by the use of our exclusive-use sample, is useful in that it would help sharpen our understanding of each type of derivatives in terms of the determinants of its choice over the others. Certain questions cannot be answered using the use versus non-use approach. For example, what makes a firm pick interest rate derivatives rather than foreign currency derivatives? If the firm experiences an increase in its operating cash flow, would it be less likely to pick interest rate derivatives than something else? The answer to such questions would bring into sharper focus the special nature of each type of derivatives in relation to its determinants. Additionally, since derivatives use has become so common, it is more interesting to ask how firms select one type of derivatives over others. What would be the profile of firms that use commodity price derivatives, as opposed to firms that use foreign currency derivatives or interest rate derivatives? These questions are rarely addressed in prior research.
We show in this paper that it matters for the results whether firms are classified as exclusive users or not. We find, for example, that the effect of firm size on the use of each type of derivatives disappears when we use a sample of exclusive users. As it turns out, the existence of this size effect on derivatives use is clearly dependent on firms using a multiplicity of derivative types. We have also found results that are consistent with the use of derivatives for hedging purposes. For example, as long-term debt increases, firms would be less likely to use foreign currency or commodity price derivatives, and more likely to use interest rate derivatives. This result is not surprising, given that firms in our sample that used derivatives of any type stated that these derivatives were used for hedging purposes.
The remainder of this paper is organized as follows. In Section 2 we provide the background and briefly review some relevant literature. Section 3 describes the sample and provides the descriptive statistics. In Section 4 we provide a model and explain its variables related to the use of derivatives. Section 5 explains the multinomial model and provides results for comparing between users. We conclude in Section 6.
BACKGROUND
The decision to use financial derivatives for hedging, like any other decision that a firm may make, involves a comparison between benefits and costs. The benefits are in mitigating the volatility in the firm's cash flow or in the market values of its assets or liabilities, which may adversely affect its investment plans. Cash flow hedging reduces the likelihood that the firm may be faced with costly external financing for their investment projects due to cash shortfalls, as argued in a seminal paper by Froot, Scharfstein, and Stein (1993) . Myers and Majluf (1984) provided a theoretical basis for costly external finance related to information asymmetries between managers and outside investors. Other benefits from hedging in the form of higher firm valuation are attributed to the nature of the tax code (tax convexities) and to reduced financial distress costs (Stulz, 1984; Smith & Stulz, 1985) . Managers may have their own incentives for using derivatives, these incentives being created by managers' risk aversion or by their compensation plans (Smith & Stulz, 1985) .
These basic theories, along with the increasing use of derivatives over the past three decades, have provided an impetus for empirical studies that examine use versus non-use of derivatives by non-financial firms. Apart from issues of tax convexities and managerial incentives, the focus of these studies has been on determining (1) whether firms with costly external financing (characterized as financially constrained) are more likely to use derivatives; and (2) whether derivatives use makes a difference in terms of improving firms' market valuations or reducing their risk exposures. Some of these empirical studies analyze overall derivatives use, while others focus on particular types of derivatives. Research utilizing data on overall derivatives use includes Nance, Smith, Smithson (1993) ; Gay and Nam (1998); Guay (1999) ; Prevost, Rose, and Miller (2000) ; and Graham and Rogers (2002) . Studies related to interest rate derivatives include Visvanathan (1998); Saunders (1999) ; Borokhovich, Brunarski, Crutchley, and Simkins (2004); and Faulkender (2005) . Foreign currency studies include Geczy, Minton, and Schrand (1997) ; Allayannis and Weston (2001); and Brown (2001) . In general, these studies show an association between the use of financial derivatives and the mitigation of financial constraints. In addition, Allayannis and Weston (2001) showed that derivatives use increased firm value. Faulkender (2005) found that the use of interest rate derivatives has more to do with timing to lower borrowing costs than with hedging.
Less common are studies dealing with commodity price derivatives, which often cover some particular industry, The use of these derivatives was found to increase firm values as shown in Adam and Fernando (2006) with respect to gold mining and in Carter, Rogers, and Simkins (2006) with respect to the airline industry; but not so in Jin and Jorion (2006) with respect to the oil and gas industry. With respect to oil and gas, Haushalter (2000) showed weak results with respect to financial variables that capture risk management, such as leverage. Tufano (1996) , using data for the gold-mining industry, obtained results that indicate that managerial risk aversion rather than shareholder value maximization that drives the derivatives use decision.
Even less common than studies of commodity price derivatives use are studies that examine more than one type of derivatives. Guay and Kothari (2003) examined all three types of derivatives that are considered in this paper, and cast doubt on the significance of derivatives use in relation to standard risk management variables such as leverage. They also calculated the sensitivities of market values and cash flows to price changes, and found them to be quite small relative to total asset values. Mian (1996) , studying the same three types of derivatives, found evidence that supports the external financing cost hypothesis of Froot, Scharfstein, and Stein (1993) . A study by Bali, Hume, and Martell (2007) shows that derivatives use does not reduce risk exposures among firms hedging one or more risks. More recently, Bartram, Brown, and Fehle (2009) used extensive international data to conduct a comprehensive study of derivatives use. They found a positive firm size effect from a multivariate probit model that they used to estimate use or non-use of each of the three types of derivatives also considered in this paper. This is contrary to their expectation, but as we have stated earlier and will provide evidence later, this probably reflects the effect from multiplicity of use rather than the effect of firm size on the use of a particular type of derivatives. While it is possible to point out some differences in the results between studies for different types of derivatives (see, for example, Nguyen, Mensah, & Fan 2007) , this aspect of multiplicity of use is not explicitly accounted for in any of the above studies.
Other aspects of derivatives use have been studied in the accounting literature. The role of derivatives use as a substitute for discretionary accruals in managing earnings was documented in Barton (2001) , while Koonce, Lipe, and McAnally (2008) establish the importance of derivatives use as a signal to investors of "decision-making care" by management.
In the next section we describe the sample and provide a univariate analysis of its data.
SAMPLE AND DESCRIPTIVE STATISTICS

Sample Description
Our sample is based on the S&P 500 and Fortune 500 lists (taken as of 2001). The Fortune 500 list had 396 non-financial firms and the S&P 500 list had 415 non-financial firms. Then these firms were combined into a non-overlapping sample of 541 firms. Eliminated from the sample are companies that had mergers or acquisitions during the period from 1994 to 2001 (to allow for continuity and consistency in the data collected for [2000] [2001] . The final sample consists of 423 U.S. non-financial firms. The 10-K reports for fiscal years 2000 and 2001 of these firms were carefully read to collect use data on riskspecific instruments (interest rate, foreign currency, and commodity price derivatives). Below are some sample reported statements related to derivatives use.
From Howton and Perfect (1998) , Visvanathan (1998), Barton (2001) , and Borokhovich, Brunarski, Crutchley, and Simkins (2004) . In terms of examining differences among users, there may be an advantage in using firms from such lists as they are more likely to use derivatives.
We classify firm-year observations for 2000 and 2001 into three mutually exclusive groups: use of only interest rate derivatives or no derivatives at all; use of only foreign currency derivatives or no derivatives at all; and use of only commodity price derivatives or no derivatives at all. In addition to identifying use of a single-use (use of only one type of derivatives) versus non-use, we also identify multiple-type use, such as a firm that used interest rate as well as foreign currency derivatives. For comparisons among users, we classify firms based on their exclusive use of each of the three types of derivatives: interest rate, foreign currency, and commodity price.
TABLE 1 USAGE RATES FOR EACH PARTICULAR TYPE OF DERIVATIVES AND FOR MULTIPLE TYPES, 2000-2001
Notes: Sample of 698 firm-years where derivatives were used. Some firms used more than one type of derivative. -year observations where the only derivative used was foreign currency, interest rate, or commodity price, respectively. Firm-year observations where more than one type of derivatives was used are listed as TWO OR MORE. Table 1 above provides the basic characteristics of our sample using these classifications. Importantly, it shows that more than 50 percent of the sample observations involve multiplicity of derivatives use, that is, use of more than one type of derivatives. As we have argued previously, this multiplicity needs to be considered and accounted for in any empirical study in order to accurately capture the nature of use of each type of derivatives and to make valid comparisons among users.
Descriptive Statistics
In this section we will review the data for the variables used in this paper. These variables are defined in Table 2 and their correlations are provided in ratio of long-term debt to total assets MATAT ratio of market value to book value of total assets OANCFATL ratio of operating cash flow to lagged total assets QR quick ratio, the ratio of total current assets minus inventories to total current liabilities SALERGR growth of inflation-adjusted sales TFSALEP percentage of firm's net sales attributed to foreign sales (in percent)
Of interest is the lack of a positive correlation, frequently found in the literature, between size and use However, a significantly positive correlation between size and derivatives use is found when we allow for use of more than one type of derivatives (shown in the correlation between total assets, ATR, and use of multiple types of derivatives, INST2). Table 4 (Panel A) below shows how financial characteristics vary between categories of derivatives use. Consistent with the correlation results, the differences with respect to firm size (as measured by total assets) between use and non-use firms are clearly related to the use of two or more types of derivatives, rather than with the use of any one type of derivatives. Specifically, the mean total assets for users of two or more types are about twice as large as for non-users, and more than twice as large as for users of just any one type of derivatives. Thus, the positive size effect seems to be associated with firms using multiple types of derivatives rather than with derivatives use as such.
TABLE 3 CORRELATIONS
Notes: All of the variables are as defined in Table 2 . Bolded numbers refer to statistical significance at the 1 % level. The numbers in parentheses refer to the sample size.
As indicated by test results in Panel B of Table 4 , this and other differences with respect to many other firm characteristics, such as long-term debt (LTDAT), are related to differences between non-use and use of more than one type of derivatives, or between use of any one type of derivatives and use of two or more types of derivatives, rather than between use and non-use. Specifically, Table 4 shows that, relative to multiple-type users, non-users have greater operating cash flow (OANCFATL), greater quick ratio (QR), and lower leverage (LTDAT), similar to the results found in Lin and Smith (2007) . Non-users also have greater market-to-book ratio (MATAT), also found in Baker and Wurgler (2002) . In addition, nonusers have a higher investment rate (CAPXATL), consistent with the results of Adam (2002) and of Bartram, Brown, and Fehle (2009) . In short, it is the multiplicity of use, rather than simply use of any one derivative type, such as interest rate derivatives, that gives us the results in terms of differences in firm characteristics between use and non-use. Table 5 is different from Table 4 in showing use of each particular type of derivatives and the associated financial characteristics. As Panel B of this table shows, most of the differences in these characteristics, such as the quick ratio (QR), are found between foreign currency users on the one hand, and users of interest rate and commodity price derivatives, on the other hand. We find that, relative to users of other types of derivatives and also to non-users, foreign currency derivatives users invested more, a result similar to that of Allayannis and Mozumdar (2000) . The results with respect to industry nature of derivatives use are not surprising. For example, commodity price derivatives users were more likely to be in agricultural and mining than users of other types of derivatives. Notes: *, **, *** indicate statistical significance at the 10%, 5%, or 1 % levels, respectively. All variables are as defined in Table 2 .
In summary, the discussion in this section shows that it is necessary to classify derivatives use correctly, especially if the objective of the research is to compare among users of different types of derivatives. In the next section we estimate the standard multivariate model of derivatives use to demonstrate that the results obtained depend on how data on derivatives use are classified. In Section 5 we will compare among users of different types of derivatives by using our exclusive-use sample. Notes: *, **, *** indicates statistical significance at the 10%, 5%, or 1 % levels, respectively. The numbers in parentheses are medians. All variables are as defined in Table 2 .
EFFECTS OF DERIVATIVES USE CLASSIFICATION: A MULTIVARIATE ANALYSIS
Model
We employ this standard model of derivatives use: Derivatives Use = f (SIZE, FINANCIAL and OPERATING CHARACTERISTICS, TAX and where Derivatives Use is an indicator variable. This traditional model has been used to compare between firms that used derivatives and those that did not. The theoretical basis for such a model can be found in Stulz (1984) ; Smith and Stulz (1985) ; and also in Froot, Scharfstein, and Stein (1993) , who stated (p. 1631) "[A] firm's optimal hedging strategy -in terms of both the amount of hedging and the instruments used -depends on the nature of its investment and financing opportunities." Firm size and financial characteristics are included to reflect financial constraints in the form of costly external finance that shape a firm's derivatives use decision. The estimating model is the following: USE = 0 + 1 *LNATR + 2 *OANCFATL + 3 *QR + 4 *LTDAT + 5 *MATAT + 6 *CAPXATL + 7 *TFSALEP + 8 (1) where: USE = 1 if use of a type of derivatives, and 0 otherwise; LNATR = the natural log of real total assets; OANCFATL = the ratio of operating cash flow to lagged total assets; QR = the quick ratio; LTDAT = the ratio of long-term debt to total assets; MATAT = the ratio of market value to book value of total assets; CAPXATL = the ratio of capital expenses to lagged total assets; TFSALEP = the ratio of foreign sales to total sales; = industry dummy (agriculture and mining, utilities, or others); and = random-disturbance term. Other than classifying use to reflect use of exclusively any one type of derivatives, the estimation model is similar to that used by other researchers, including Gay and Nam (1995) , Guay (1999) , and Barton (2001) , where tax-related variables or managerial incentive variables were not included. Another justification for not including these variables is that when they are included, often they are found not to be significant, as shown in Borokhovich, Brunarski, Crutchley, and Simkins (2004) with respect to the effect of managerial incentives on the use of interest rate derivatives; or in Graham and Rogers (2002) with respect to the effect of tax variables on general derivatives use; or in Mian (1996) with respect to the effect of tax variables on the use of foreign currency derivatives and on the use of interest rate derivatives.
Discussion of Model Variables Size (LNATR)
Concerning the effect of size, there are two opposing effects. Some economies of scale may exist with respect to derivatives use, so larger firm size would mean greater likelihood of derivatives use. On the other hand, larger firms are better known and may thus have lower external costs of finance, as one may argue from the perspective of Myers and Majluf (1984) ; also, larger firms may not benefit as much from reduced financial distress costs associated with hedging as smaller firms (Smith & Stulz, 1985) as these costs do not increase proportionately with firm size (Warner, 1977) . Thus, we would expect larger firms to be less likely to use derivatives. The frequent finding in the empirical literature is that larger firms are more likely to use derivatives (see, for example, Mian, 1996; Guay & Kothari, 2003; Bartram, Brown, & Fehle, 2009 ). Rarely would one find a negative effect, and even then it would not be statistically significant (Gay & Nam, 1998; Haushalter, 2000) . However, as we have seen above, the positive effect of size on derivatives use seems to be limited to firms that used more than one type of derivatives. Given these opposing effects, we hypothesize that size has no effect on the use of any one particular type of derivatives.
Cash Flow (OANCFATL)
We expect the effect of operating cash flow (OANCFATL) to be negative. A larger cash flow would cushion any impact from a price risk, making it less necessary to hedge in order to have enough cash for investment purposes, as suggested in Froot, Scharfstein, and Stein (1993) .
Quick ratio (QR)
The strength of a firm's overall balance sheet in the short term may be measured by its quick ratio (QR). We thus expect the quick ratio to have a negative effect on the use of any one particular type of derivatives. Studies that have used the quick ratio include Borokhovich, Brunarski, Crutchley, and Simkins (2004); and Bartram, Brown, and Fehle (2009) .
Long-Term Debt (LTDAT)
This variable, the ratio of long-term debt to total assets, is a measure of leverage. Its effect is expected to be positive with respect to the use of interest rate derivatives. Smith and Stulz (1985) show that a levered firm may be more likely to hedge if the costs of financial distress from leverage diminish with firm value. Empirical support for the effect of leverage on hedging can be found in Block and Gallagher (1986); Wall and Pringle (1989); and Nance, Smith, and Smithson (1993) . On the other hand, we expect the effect of leverage to be zero or negative for users of foreign exchange or commodity price derivatives. The negative effect is possible since an increase in debt would make it more likely for a firm to use interest rate derivatives and thus less likely to use other types of derivatives, if it were to use only one type.
Market-to-Book Ratio (MATAT)
With respect to the market-to-book ratio, its effect is ambiguous. As a measure of investment opportunities, better market valuation is expected to increase derivatives use, as suggested in Froot, Scharfstein, and Stein (1993) . On the other hand, better market valuation may reflect investors' more favorable views of the firm's future, allowing it to borrow at lower costs (Baker & Wurgler, 2002) , a timing element that has been found in Faulkender (2005) with respect to the use of interest rate derivatives. This would have the opposite effect in reducing the use of derivatives. In a study using the gold-mining industry, Adam (2002) found a negative effect for this variable.
Foreign Trade Exposure (TFSALEP)
Foreign trade exposure, as measured by the percentage of total sales attributed to foreign sales (TFSALEP), is expected to have a positive effect on foreign currency derivatives use, but non-existent for use of the other two types of derivatives. The evidence for this positive effect can be found in Bartram, Brown, and Fehle (2009) .
Capital Investment (CAPXATL)
Firms may hedge in order to avoid having their investment plans disrupted due to cash shortfalls, especially so for firms that are financially constrained (Froot, Scharfstein, & Stein, 1993) . In an empirical study using the gold-mining industry, Adam (2002) finds that hedging is positively related to investment expenditures. We thus hypothesize that the effect of investment on derivatives use is positive.
Empirical Results
Correlations
In Table 6 we provide the correlations for various variables used in estimating Equation (1) above. In terms of differences in the correlations among users, we notice the especially strong correlation between investment (CAPXATL) and operating cash flow (OANCFATL), and between investment and the ratio of market-to-book value of assets (MATAT), for users of commodity price derivatives. The negative correlation between long-term debt and operating cash flow is strongest for users of foreign currency derivatives. The correlation between the quick ratio (QR) and cash flows (OANCFATL) is significant (and positive) for only users of foreign currency derivatives.
Estimation Results
We estimate Equation (1) using the logit method for each of the three types of derivatives. The results are reported in Table 7 . We report two sets of results: one for using the traditionally classified data (NON-EXCLUSIVE); and one for using the exclusive-use classification (EXCLUSIVE), that is, where the observations show use of any one, but only one, of the three types of derivatives. Notes: *, **, *** indicate statistical significance at the 10%, 5%, or 1 % levels, respectively. Numbers in parentheses refer to the number of observations. All variables are as defined in Table 2 . Notes: *, **, *** indicate statistical significance at the 10%, 5%, or 1% level, respectively. All of the variables are as defined in Table 2 . Coefficients estimates are from logit estimation, using the 2000-2001 sample. P-values are given in parentheses. "Exclusive" refers to users of only one type of derivatives, while "Non-Exclusive" means the user of a given type of derivatives, such as interest rate derivatives, may also use other types. In the model, we also control for industry membership. However, the effect of this variable is not significant for each of the three types of derivatives, and is excluded from the estimation. This is consistent with the finding in a study of foreign currency derivatives use by Geczy, Minton, and Schrand (1997) that all foreign exposure, TFSALEP, is included only in the equation for foreign currency derivatives use since it is not significant for the other two types of derivatives, and since including this variable would reduce the sample size for each of the two types of derivatives other than foreign currency derivatives.
TABLE 7 LOGIT REGRESSIONS OF DERIVATIVES USE ON FIRM CHARACTERISTICS FOR EACH OF THE THREE TYPES OF DERIVATIVES BASED ON EXCLUSIVE AND NON-EXCLUSIVE SAMPLES (EXCLUSIVE AND NON-EXCLUSIVE): INTEREST RATE, FOREIGN CURRENCY, AND COMMODITY PRICE DERIVATIVES
With the exclusive-use classification, the positive effect of SIZE on the use of each of the three types of derivatives disappears. This is a significant result in two ways: first, it is contrary to those found in many prior studies (such as Mian, 1996; and Bartram, Brown, & Fehle, 2009 ); second and more importantly, it suggests that there is no size advantage with respect to the use of any one type of derivatives. Below we discuss other results for users of each type of derivatives versus non-users, and show that many of these results change significantly as one goes from using a sample of non-exclusive users to using a sample of exclusive users.
Interest rate derivatives users
Panel A of Table 7 shows that, for interest rate derivatives users, the effects of the three financial variables, OANCFATL (operating cash flow), QR (quick ratio), and LTDAT (leverage) are larger in absolute value, compared to results from using the non-exclusive sample. Specifically, the coefficient on QR more than doubles in absolute value, from 0.216 using the "Non-Exclusive" sample to 0.480 using the "Exclusive" sample. The effect of cash flow changes from positive to negative and becomes significant when the exclusive sample is used. Prior studies on interest rate derivatives use that used non-exclusive samples, such as those of Borokhovich, Brunarski, Crutchley, and Simkins (2004) , and Saunders (1999) , did not find a significant effect of liquidity variables. While variables that measure leverage have been found in previous studies to have a positive effect on the use of interest rate derivatives (Visvanathan, 1998; Bartram, Brown, & Fehle, 2009) , the estimated effect of leverage for firms obtained from using the exclusive sample rather than the non-exclusive sample is about 50 percent greater, which would strengthen one's view that firms choose a type of derivatives that fits their exposure profile. With respect to investment, its effect on interest rate derivatives use is no longer negative when estimated using the exclusive-use sample, a result more consistent with theory. No prior study of interest rate derivatives use has considered either capital investment in general, or R&D in particular, so it is not possible to make a judgment as to how the results here with the exclusive-use sample may be different from past studies. While not related to the use of interest rate derivatives, it is worth noting that Adam (2002) found a positive effect of investment on derivatives use in the gold-mining industry.
Foreign currency derivatives users
The results for users of foreign currency derivatives from using the exclusive use sample are more in accordance with theory in that the positive effect of operating cash flow and the negative effect of investment, found with the non-exclusive use sample, are no longer significant. Since these two variables are often not included in many past studies of foreign currency derivatives use, it is not possible to make a comparison in terms of how the results may have been changed had they classified their samples based on exclusive use of these derivatives. One notes that the coefficient on the long-term debt ratio (LTDAT) is more negative with the exclusive-use sample than with the non-exclusive use sample. Surprisingly this estimated coefficient from the non-exclusive sample is very close to what was obtained by Geczy, Minton, and Schrand (1997) , which is -1.416, as compared with the value of -1.452 as shown in Table 7 .
Commodity price derivatives users
Here we also find that some results are different when obtained with the exclusive-use sample. For example, the estimated coefficient of the market-to-book ratio (MATAT) is significantly negative, consistent with what has previously been found in Adam (2002) and in Bartram, Brown, and Fehle (2009) . We, however, find that the effect of this variable is even more negative (about twice as large in absolute value) with the exclusive classification than with the non-exclusive classification. The positive and significant effect of operating cash flow on derivatives use disappears when its coefficient estimate is obtained with the exclusive-use sample, which result is consistent with what is found for the oil and gas industry by Haushalter (2000) . One may note in this connection that there is a strong correlation between operating cash flow and investment (0.823, as shown in Table 6 ). Looking at Panel C of Table 7 , one can say that with the exclusive-use sample results, it is not short-term liquidity, but investment expenditures and also market-to-book ratio that drive the derivatives use decision in the case of commodity price derivatives users.
Summary
The above results for users of each type of derivatives and non-users indicate that it matters as to how users are classified: whether or not firms used exclusively one type of derivatives. They also suggest that a valid comparison among different types of derivatives with respect to their use requires using samples of exclusive-use classification.
For commodity price derivatives, it is the market-to-book ratio and capital investment that are the major determinants of their use. For users of interest rate derivatives, it is both operating cash flow and current assets that have a negative effect on derivatives use, while only current assets matter for foreign currency derivatives users (in addition to foreign exposure as measured by foreign sales). Long-term debt has a positive effect on the use of interest rate derivatives, but a negative effect for foreign currency derivatives. Capital investment affects derivatives use only in the case of commodity price derivatives.
A motivation for using a sample of users based on their exclusive use of each type of derivatives is to try to understand the differences (or similarities) between these different types of derivatives with respect to the financial characteristics of the firms that used them. In this, we go beyond the traditional analysis of use and non-use. Below, we estimate a multinomial logit model for users of each of the three types of derivatives.
COMPARISONS AMONG USERS OF EACH OF THE THREE TYPES OF DERIVATIVES
While the preceding analysis is concerned with use versus non-use, this section examines only firms that used derivatives. We compare their behavior with respect to the financial characteristics that determine firms' use of derivatives. A multinominal logit model is used with the same right-hand side variables as before. The model assumes mutually exclusive choices concerning the use of each of the three types of derivatives, which is possible with the exclusive-use classification. This sort of comparison has never been done before. For example, Bartram, Brown, and Fehle (2009) use a multivariate model to compare among users of derivatives, but the decision for each derivative is still between use and non-use, and more significantly, users of one type of derivatives could also be users of other types. The question that we want to ask, which is how one type of derivatives is different from other types, can be best answered within the multinomial rather than multivariate framework.
The coefficient estimates for the multinomial model are provided in Table 8, while Table 9 shows the average marginal effects, each of which refers to the change in the probability of derivatives use per each one-unit change in an independent variable, holding the other independent variables constant.
Consistent with previous results, a change in firm size (LNATR) does not affect the likelihood of using any one of the three types of derivative instruments. If a firm is a derivatives user, an increase in its size does not make it more or less likely to use any one type of derivatives relative to the other two types; that is, size does not favor using one type of derivatives over another. The effect of an increase in operating cash flow is to make a firm less likely to use interest rate derivatives relative to the other two types. On the other hand, a firm that experiences an increase in long-term debt would be more likely to use interest rate derivatives relative to the other two, which is consistent with hedging interest rate risk. An improvement in a firm's market-to-book ratio makes it less likely to use commodity price derivatives, but more likely to use interest rate derivatives, each relative to the other two. It suggests that an increase in the market-to-book ratio indicates an improvement in the investment opportunities of interest rate derivatives users, and an improvement in the ability to borrow funds in the external market for commodity price derivatives users. Relative to foreign currency derivatives and interest rate derivatives, an increase in capital investment raises the likelihood of using commodity price derivatives. Notes: *, **, *** indicate statistical significance at the 10%, 5%, or 1% levels, respectively. The numbers in parentheses are p-values. All of the variables are as defined in Table 2 .
CONCLUSIONS
The purpose of this paper has been to compare among users of different types of derivatives within a consistent framework with respect to how samples of users of derivatives are selected. This is important if one wants to understand the determinants of use of each type of derivatives, and also to make comparisons among these users, due to the fact that users of derivatives often use more than one type of derivatives. We show that the results from our exclusive-use sample are different from those obtained from the non-exclusive sample, and this applies to each of the three types of derivatives examined in this paper. One robust result is that the use of a particular type of derivatives is not dependent on size, leading us to conclude that the finding of a size effect from previous studies was probably the result of including firms that used a multiplicity of derivatives. Notes: *, **, *** indicate statistical significance at the 10%, 5%, or 1 % level, respectively. The numbers in parentheses are p-values. All of the variables are as defined in Table 2 .
We have also found results that are consistent with the use of derivatives for hedging purposes. For example, as long-term debt increases, firms become less likely to use instruments other than interest rate derivatives. Our framework also helps us understand the differences between users of different types of derivatives. For example, an improvement in market-to-book ratio reduces the use of commodity price derivatives, while it increases the use of interest rate derivatives.
